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I Plaster of Paris Impregnated
Cotton Bandages

Cotton bandages impregnated with plaster of paris have been
in storage since 1953 in various warehouses throughout the United
States as part of the materiel for Civil Defense. The Department
of Health* Education and Welfare decided to ascertain the condi-
tion of these bandages after approximately 8 years of storage.
For this purpose* samples were taken in accordance with a statist!
cal plan from a, number of warehouses and tested* insofar as
practicable* for compliance with requirements of the speciflea"
tions under which they were originally purchased.

All the bandages tested in accordance with Federal Specifi-
cation GG-B-107* Type 1* Class 1* dated June 21* 1951 complied
with the specification requirements for bandage weight* east
strength and weight loss. Only two bandages of 88 tested exceeded
the requirement for setting time. Thus it appears that storage
has not adversely affected the properties of these bandages
judging by their compliance with the specification requirements*

Additional samples of bandages were taken for test under pro-
cedures given in Federal Specification GG-B-lOlc* dated June 26 *

19580 Satisfactory specimens for setting time could not be ob-
tained using the method outlined in this specification. Therefore
the normal consistency procedure reported by the American Ceramic
Society and referenced in Federal Specification SS-P-402 was used
in this test. All of the specimens tested complied with the re-
quirement for setting time* but exceeded the maximum requirement
for weight of piaster of paris. This condition would not appear
to limit the usefulness of the bandages. It was concluded that
this group of bandages* like the ones tested for compliance with
Federal Specification GG-B-107 did not appear to be adversely
affected by storage.

Part I. Tests Under Federal Specification GG-B-107*
Type 1* Class 1* Dated June 21* 1951

Reference: Department of Health* Education and Welfare
letter dated April J s 1961
DHM-SMB
Stock No. 6510-201-2002
CD No. ¥-162



Sample Identification:

Type of
Warehouse

No. of Boxes

2
6
6
6

120

One hundred and forty (140) boxes were received from four ware-
house s, each box containing 12 individual bandages sealed in
polyethylene bags.

The individual specimens tested were sampled for test in the
following manner: Two bandages from each box labeled A, B., C

,

and D, were picked at random for test purposes. For the 120 boxes
labeled E , one out of every five boxes was chosen at random and two
bandages were then taken at random from each of these 24 boxes.
In all, 88 bandages were taken for test.

All bandages tested failed to meet the requirement that they
be nondusting. In handling the rolls considerable amounts of
plaster of paris separated from the bandage. The test of the
crinoline was not performed as no uncoated crinoline was submitted.
In all cases, the plaster of paris was free of dirt and foreign
material. Only one of the 88 bandages was not a continuous piece
of textile ; specimen No. E 38-7 had two holes in the fabric, each
approximately 1/2" x 1/2". All the specimens but one, B 16-5*
were uniformly coated. With respect to pinking, some of the
severed yarns cut in the pinking process had come loose from the
bandage. All the bandages were neatly’ and evenly rolled with a
central core provided.

All bandages passed the water penetration test. The follow-
ing three bandages failed to meet the dimensional requirement of
3 inches ± 1/8 by 3 yards ± 2 percent (108 inches ± 2 inches):
D 6-12, 3" x 102'*; D 6-6, 3" x 112 n

j and E 8J-3, 3
n x 105“.

The test results for weight, percent loss in weight, setting
time, and cast strength are given in Table 1. All of the bandages
tested complied with the requirement of 74 grams minimum weight

i

the values ranged from 84 grams to 1.17 grams. Two of the bandages
failed to meet the setting time requirement of 4 to 9 minutes.
Specimens E 13-12 and E lo-J each gave values of 10 minutes. The
results for setting time for the remaining bandages ranged from

Storage Warehouse Location Shipping No. Box Nos.

Bulk
Bulk
Bulk
Bulk
1953 Model
Hospital

Romulus, N. Y.
Somerville, N. J.
Jeffersonville, Ind.
Seneca, 111.

Romulus, N, Y.

19297
19449
19280
19286

19279

A 1-2
B 11-16
C 5-10
D 5-10

E 1-120
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5 to 8 minute So All of the bandages complied with the cast-
strength requirement of 60 pounds* minimum. The results ranged
from 79 to 187 pounds. Each of the bandages tested met the
loss in weight requirement of 10$ maximum. The highest value
obtained in this test was 3 . 1$, while one specimen showed no
apparent loss in weight.

Table 2 summarizes the results by warehouses for bandage
weight* setting time* cast strength and weight loss. Also in-
cluded are the grand averages for each of these tests based on
88 specimens. These data indicate that the average results
obtained for the bandages meet the requirements of the specifi-
cation for the above properties.

Table 3 presents the measures of variability for the tests
listed in Table 1 in terms of the differences observed within
boxes* between boxes in the same warehouse and between ware-
houses. The numbers listed are components of variance corres-
ponding to these three classifications. Also listed are the
standard deviations and percent coefficients of variation for
specimens selected completely at random.

It is interesting to note that the major source of vari-
ability is due to differences between specimens within a given
box. Additional box to box variability exists but is quite small
as compared to the former. There is also relatively little
further variability due to differences between warehouses. One
may infer from these data that the bandages in all the warehouses
are essentially the same.

Part II. Tests Under Federal Specification
GG-B-lOlc* Dated June 26 * 1956

Reference: Department of Health* Education and Welfare
letter dated April 7 s 1961
DHM-SMB
Stock No. 6510-201-2001
CD No. V-162

Sample Identification:

Type of
Warehouse
Storage Warehouse Location Box Nos. No. of Boxes

Bulk
Bulk
Bulk
Bulk

Romulus* N. Y. 19297
Somerville* N. J, 19449
Jeffersonville* Ind. 19280
Seneca* 111. 19286

A 3“7 5
B 1-10 10
C 1-4 4
D 1-4 4
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Samples of plaster of paris impregnated cotton "bandages

»

3 inches by 3 yards* were tested for compliance with Federal
Specification GG-B-lOlc* dated June 26 * 1956* insofar as
practicable. The samples* received from four warehouses con-
sisted of 23 boxes* each containing 12 individual bandages
sealed in polyethylene bags.

Except for setting time the individual specimens tested
were sampled for test in the following manner. Two bandages
were taken at random from each of the 23 boxes and tested. With
regard to setting time* sufficient bandages were taken from
each box to yield 200 grams of plaster of paris. The setting
time values therefore represent the results obtained on a com-
posite sample of plaster of paris from a given box. The test
for setting time was performed according to Federal Specifica-
tion SS-P-402 dated May 5* 1945 because it was not possible to
conduct the test as described in Federal Specification GG-B-lOlc.
The amount of water to be added to the plaster of paris was
determined by the method of normal consistency referenced in both
Federal Specification SS-P-402 and the American Ceramic Society
Bulletin No. IGL-308. The normal consistency was attained when
100 milliliters of water were added to 100 grams of plaster of
paris.

Plaster of paris from each of the boxes was sieved through
a No. 30 sieve. Essentially all of the plaster passed through
the sieve* thus meeting the specification requirement. While
only a few random specimens were tested on a No. 200 sieve*
approximately 50 percent of the plaster did not pass through
the sieve. The specification requires that 90 percent of the
specimen under test pass through the No. 200 sieve. However*
it was observed that the size of the plaster particles was in-
fluenced by the manner in which the plaster was removed from the
bandage

.

None of the bandages showed any signs of leakage after being
completely immersed in water at room temperature for 4 hours.
All bandages tested were 3 inches wide and 3 yards ± 2% in length.
The test of the crinoline or plain gauze was not performed as no
uncoated crinoline or plain gauze was submitted. All the
bandages tested were made of one continuous piece of textile and
were free from loose threads and raveling s. None of the bandages
tested had the entire fabric completely coated with plaster of
paris as is required in paragraph 3*2.1 of Federal Specification
GG-B-lOlc . Many small areas the size of the fabric mesh were
found in each bandage that were devoid of plaster. This was also
true for the bandages tested under Federal Specification GG-B-
107 which did not have such a requirement. In any case this
condition did not have a detrimental affect on any of the proper-
ties tested. The layer of plaster of paris was uniformly



distributed on both surfaces of all the bandages.

The results for weight of plaster of paris in each bandage
and the setting time are given in Table 4. It can foe seen that
all of the specimens tested complied with the 6 to 15 minutes
specification requirement for setting, time. The values ranged
from 7 3/4 to 11 1/2 minutes. All the specimens tested failed
to comply with the 60 to 8l gram requirement for the weight of
the plaster in the bandage. Per the 46 specimens tested , the
results ranged from 88 to 101 grams. It should foe pointed out
that the weight of the plaster of paris in each bandage was not
restricted by a maximum requirement in Federal Specification
GG-B-107. Table 5 gives the average results by warehouses for
weight of the plaster of paris per bandage and the setting time.
The average values for weight of the plaster were in good agree-
ment and ranged from 93 to 98 grams. The average results for
setting time ranged from 8 1/4 to 10 3/4 minutes. Also given
are the grand averages of all the specimens tesfedj 96 grams for
weight of plaster per bandage and 9 3/4 minutes for setting time.

USCOMM-NBS-DC



Table 1. Individual Results for Specimens Tested
(Stock No. 6510-201-2002)

Box No.

Speci-
men
No.

Bandage
weight,

e

Setting time,
minutes

Cast
strength,

lb

Speci-
men
No.

Loss in
weight, %

Specification
requirement

:

74 min 4-9 60 min 10 max

A 1 12 100 8 141 5 1.4
A 1 3 102 8 139 6 1.8
A 2 7 105 8 154 2 0.3
A 2 5 112 8 168 4 1.8
B 11 8 97 7 135 3 0.8
B 11 10 103 7 137 7 0.5
B 12 6 101 6 148 2 1.2
B 12 11 103 6 157 3 2.3
B 13 9 105 8 155 3 1.0
B 13 12 106 7 152 7 0.3
B 14 3 104 8 141 4 1.7
B 14 7 105 7 141 9 1.5
B 15 3 106 6 144- 1 1.8
B 15 7 97 6 117 5 1.2
B 16 5 107 7 150 1 1.4
B 16 7 100 6 144 4 0.9
C 5 5 103 6 143 3 0.0
C 5 4 102 5 152 11 0.9
C 6 5 114 6 187 2 1.0
C 6 8 109 7 173 7 0.8
C 7 3 111 6 153 2 1.2
C 7 5 105 7 79 4 0.6
C 8 3 105 6 150 2 1.1
c 8 5 111 6 163 4 1.4
c 9 12 98 6 140 1 1.1
c 9 3 101 6 139 1 7 0.6
c 10 4 102 6 149

!

2 0.8
c 10 9 103 7 143 6 0.8
D 5 4 103 8 134 2 1.3
D 5 8 104 7 156 6 0.8
D 6 12 84 6 93 5 1.3
D 6 6 106 6 158 7 1.1
D 7 10 104 6 154 i 1 2.3
D 7 4 106 5 162 6 0.0
D 8 6 106 6 145 9 0.8
D 8 10 102 6 153 12 1.3
D 9 6 109 7 164 7 1.6
D 9 12 108 6 I64 9 1.5
D 10 6 103 6 144 4 1.5
D 10 5 110 5 168 12 1.0
E 1 3 106 5 142 1 1.8
E 1 6 106 8 149 4 1.0



Table 1. Individual Results for Specimens Tested (Cont ! d)

Box No.

Speci-
men
No.

Bandage
weight,

£

Setting time,
minutes

Cast
strength,

lb

Speci-
men
No.

Loss in

Specification
requirement

:

74 min 4-9 60 min 10 max

E 7 3 108 7 154 1 1.8
E 7 8 109 7 179 6 1.6
E 13 8 117 7 144 5 2.3
E 13 12 108 10* 149 10 1.2
E 18 7 110 10* 151 4 1.2
E 18 8 113 6 157 12 1.4
E 22 2 110 8 150 1 1.3
E 22 3 105 8 145 6 0.7
E 28 9 109 8 150 2 2.0
E 28 5 111 8 163 3 2.0
E 32 2 107 7 152 1 2.6
E 32 6 108 8 162 7 0.6
E 38 7 105 6 140 1 1.8
E 38 9 114 8 163 3 3.0
E 43 8 109 7 158 3 0.2
E 43 2 109 8 U? 7 0.7
E 46 6 107 7 146 7 1.6
E 46 1 111 8 153 8 1.2
E 52 9 111 7 148 7 1.4
E 52 5 115 7 169 8 1.5
E 57 11 115 7 165 3 1.5
E 57 9 110 7 158 5 1.2
E 65 9 114 6 170 3 1.2
E 65 6 108 7 157 8 0.8
E 67 4 116 7 157 3 1.7
E 67 5 112 7 145 9 1.4
E 71 10 111 7 157 3 2.4
E 71 8 110 8 160 12 1.5
E 76 8 105 8 134 7 1.4
E 76 11 106 7 140 10 1.5
E 84 8 108 7 156 10 2.0
E 84 1 107 7 157 12 3.1
E 87 11 106 6 142 7 2.9
E 87 3 105 7 132 12 2.2
E 91 12 107 6 143 8 2.2
E 91 6 109 7 143 9 1.6
E 96 5 113 7 154 4 1.7
E 96 6 109 7 152 8 1.6
E 103 7 105 6 147 3 1.6
E 103 12 105 6 146 9 1.6
E 108 10 102 7 140 3 1.9
E 108 6 103 7 135 11 1.6'



Table 1. Individual Results for Specimens Tested (Cont'd)

Box No.

Speci-
men
No.

Bandage
weight,

g

Setting time,
minutes

Cast
strength,

lb

Sped-
men
No.

Loss 1j

weight.

Specification
requirement

:

74 min 4-9 60 min 10 max

E 114 7 108 6 149 3 1.9
E 114 10 103 7 139 8 2.0
E 117 4 98 6 126 1 1.4
E 117 12 101 7 138 6 1.4

Fails to meet the requirements of the specification.



Table 2. Average Results for Warehouses

(Stock No. 6510-201-2002)

Warehouse

Bandage
weight,

g

Setting time,
minutes

Cast strength,
lb

Weight loss,

%

Romulus (Al-2) 104.8 8.00 150.5 1.32

Somerville 102.8 6.75 143.4 1.22

J effersonville 105.3 6.17 147.6 .86

Seneca 103.8 6.17 149.6 1.21

Romulus (El-120) 108.4 7.12 150.3 1.63

Grand average
(88 specimens)

:

106.4 6.85 148.9 1.40



Table 3. Components of Variability

Bandage Setting Cast Weight
weight time strength loss

2
g minutes^

cv

X)
i

—i %
2

Specimens within box 14.3 0.67 175 0.27

Box within warehouse 6.6 0.04 57 0.05

Warehouse 6.1 0.30 0 0.10

Total variance 27.0 1.01 232 0.42

g minutes lb %
y.

Total standard deviation 5.2 1.0 15.2 0.65

% % % %

-X-

Total coefficient of variation 4.9 14.6 10.2 46

Variability of specimens taken from boxes out of warehouses ,

all picked at random.

(Stock No. 6510-201-2002)



Table 4« Individual Results for Weight of Plaster
and Setting Time

(Stock No. 6510-201=2001)

Sox No. Specimen No.

Weight of plaster,

g

Setting time
minutes

Specification
requirement

:

60 - 81 6-15

A 3 12 93* 8-1/4
A 3 4 94*

A 4 5 91* 8-1/4
A 4 6 93*

A 5 12 96* 8

A 5 5 92*

A 6 8 88* 8

A 6 • 9 94*

A 7 6 91* 8-1/4
A 7 9 94*

B 1 1 98* 11-1/2
B 1 10 96*

B 2 8 98* 10-3/4
B 2 2 101*

B 3 6 94* 11-1/2
B 3 1 100*

B 4 6 90* 10-1/2
B 4 2 87*

B 5 4 99* 10-1/2
B 5 10 100*

B 6 7 100* 11-1/4
B 6 8 99*

B 7 9 100* 9-3/4
B 7 8 97*

B 8 10 98* 8-1/2
B 8 8 100*

B 9 10 101* 8-1/2
B 9 11 101*

B 10 8 96* 11-1/2
B 10 5 97*

C 1 1 97* 10-1/2
C 1 7 95*
c 2 7 97* 8-1/4
c 2 6 97*
c 3 12 99* 8-1/4
c 3 9 93*
c 4 12 93* 7-3/4
c 4 4 93*



Table 4* Individual Results for Weight of Plaster
and Setting Time (Cont 1 d)

Weight of plaster, Setting time
Sox No. Specimen No. e minutes

Specification
requirement : 60 - 81 6-15

D 1 8 95* 11-1/4
D 1 4 101''

D 2 2 95* 11-1/4
D 2 11 95"

D 3 5 93" 10-1/2
D 3 3 99"

D 4 6 96"' 10-1/4
D 4 10 97"'

Fails to meet the requirements of the specification.



Table 5. Average Results by Warehouses
(Stock No. 6510-201-2001)

Weight
Warehouse

of plaster,

£

Setting time
minutes

Romulus 93 8-1/4

Somerville 98 10-1/2

J effersonville 96 8-3/4

Seneca 96
.

10-3/4

Grand average (of all
specimens tested)

:

96 9-3/4





U. S. DEPARTMENT OF COMMERCE
Luther H. Hodges, Secretary

NATIONAL BUREAU OF STANDARDS
A. V. A9t:n, Director

THE NATIONAL BUREAU OF STANDARDS

The scope of activities of the National Bureau of Standards at its major laboratories in Washington, D.C., and Boulder,

Colorado, is suggested in the following listing of the divisions and sections engaged in /technical work. In general,

each section carries out specialized research, development, and engineering in the field indicated by its title. A brief

description of the activities, and of the residtant publications, appears on the inside of the front cover.

WASHINGTON, D.C.

Electricity. Resistance and Reactance. Electrochemistry. Electrical Instruments. Magnetic Measurements.

Dielectrics.

Metrology. Photometry and Colorimetry. Refiactometry. Photographic Research. Length. Engineering

Metrology. Mass and Scale. Volumetry and Densimetry.

Heat. Temperature Physics. Heat Measurements. Cryogenic Physics. Equation of State. Statistical Physics.

Radial ion Physics. X-ray. Radioactivity. Radiation Theory. High Energy Radiation. Radiological Equipment.

Nucleonic Instrumentation. Neutron Physics.

Analytical and Inorganic Chemistry. Pure Substances. Spectrochemistry. Solution Chemistry. Analytical

Chemistry. Inorganic Chemistry.
,

Mechanics. Sound. Pressure and Vacuum. Fluid Mechanics. Engineering Mechanics. Rheology. Combustion

Controls.

Organic and Fibrous Materials. Rubber. Textiles. Paper. Leather. Testing and Specifications. Polymer

Structure. Plastics. Dental Research.

Metallurgy. Thermal Metallurgy. Chemical Metallurgy. Mechanical Metallurgy; Corrosion. Metal Physics'

Mineral Products. Engineering Ceramics. Glass. Refractories. Enameled Metals. Crystal Growth.

Physical Properties . Constitution and Microstructure.

Building Research. Structural Engineering. Fire Research. Mechanical Systems. Organic Building Materials,

Codes and Safely Standards. Heat Transfer. Inorganic Building Materials.

Applied Mathematics. Numerical Analysis. Computation. Statistical Engineering. Mathematical Physics.

Data Processing Systems. Components and Techniques. Digital Circuitry. Digital Systems. Analog Systems*

Applications Engineering.

Atomic Physics. Spectroscopy. Radiometry. Solid Stale Physics. Electron Physics. Atomic Physics.

Instrumentation. Engineering Electronics. Electron Devices. Electronic Instrumentation. Mechanical Instru-

ments. Basic Instrumentation.

Physical Chemistry. Thermochemistry. Surface Chemistry. Organic Chemistry. Molecular Spectroscopy.

Molecular Kinetics. Mass Spectrometry. Molecular Structure and Radiation Chemistry.

• Office of Weights and Measures.

BOULDER, COLO.

Cryogenic Engineering. Cryogenic Equipment. Cryogenic Processes. Properties of Materials. Gas Liquefaction.

Ionosphere Besearch and Propagation. Low Frequency and Very Low Frequency Research. Ionosphere

Research. Prediction Services. Sun-Earth Relationships. Field Engineering. Radio Warning Services.

Radio Propagation Engineering. Data Reduction Instrumentation. Radio Noise. Tiopospheric Measurements.

Tropospheric Analysis. Propagation-Terrain Effects. Radio-Meteorology. Lower Alniosphete Physics.

Radio Standards. High Frequency Elecirical Standards. Radio Broadcast Service. Radio and Microwave
Materials. Atomic Frequency and Time Interval Standards. Electronic Calibration Center. Millimeter-Wave

Research. Miciowave Circuit Standards.

Radio Systems. High Frequency and Very High Frequency Research. Modulation Reseaich. Antenna Research.

Navigation Systems. Space Telecommunications.

Upper Atmosphere and Space Physics. Upper Atmosphere and Plasma Physics. Ionosphere and Exosphere

Scatter. Airglow and Aurora. Ionospheric Radio Astronomy.



)

)

)


